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Abstract 



PURPOSE:To make it possible to improve the integration density of a semiconductor integrated 
circuit device having a field effect transistor, by diffusing impurities beneath a conductor layer, 
forming a drain region or a source region, depositing a gate electrode material on the entire 
surface of the side part of the conductor layer, performing anisotropic etching, and forming a 
gate electrode. 

CONSTITUTIONS conductor layer 4 is provided on the main surface of a first semiconductor 
region 1 of a first-conductivity type, which is electrically isolated from other regions. A second 
semiconductor region 5 of a second-conductivity type is provided on the main surface part 
beneath the conductor layer 4. A gate insulating film 6A is provided on the main surface of the 
first semiconductor region 1 at the side part of the conductor layer 4. A gate electrode material 
is deposited on the gate insulating film 6A and the entire surface of the conductor layer 4. 
thereafter anisotropic etching is performed, and a gate electrode 7 is formed. A third 
semiconductor region 9 of a second-conductivity type is provided on the main surface of the first 
semiconductor region 1 at one side part of the gate electrode 7 at a position facing the second 
semiconductor region 5. The region 9 is formed by introducing impurities with the gate electrode 
7 as an inpurity introducing mask. Thus the field effect transistor is constituted. 
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(54) SEMICONDUCTOR INTEGRATED CIRCUJT DEVICE 
(11) 63-25978 (A) (43) 3.2.1988 (19) JP/ 

(21) Appl. No. 61-167933 (22) 18.7.1986 
(71) HITACHI LTD (12) KAZUHIRO KOIVpZfRKD 
(51) Int. CI 4 . H01L29/7*\H01L27/10 

PURPOSE: To make it Jtossible to improve the integration density and the electric 
reliability of an EEPRlSM, by forming the floating electrode and the control 
gate electrode of a fielciWfect transistor for information memory and the gate 
electrode and the word line\of $ switching field effect transistor by overlapping 
and cutting. 

CONSTITUTION: A floating &£te electrode 6A and a control gate electrode 8A 
provided thereon in a fiel<£ effect transistor Qm for information memory are 
formed by overlapping and cuttinV A word line 8B, which is formed with the 
same conductor layer for the control gate electrode 8A, is formed on a gate 
electrode 6B of a switching field effect transistor Qs. The gate electrode 6B 
of the switching field effect transistor\Qs is formed with the same conductor 
layer for said floating gate electrode 6X by overlapping with said word line 
8B and by cutting both parts. Thus theVsize of mask aligning allowance in 
manufacturingyprocesses is reduced. The integration density is improved. The 
etching conditions are made approximately uniform. Deterioration in dielectric 
strength of the gate insulating film and the like are reduced, and the electric 
reliability can be improved. 
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(54) SEMICONDUCTOR MEMORY DEVICE 
(11) 63-25979 (A) (43) 3.2.1988 (19) JP 

(21) Appl. No. 61-167937 (22) 18.7.1986 
(71) HITACHI LTD , (72) KOSUKE OKUYAMA 
(51) Int. CI 4 . H01L29/78 

PURPOSE: To make it possible to improve the integration density of a semiconductor 
integrated circuit device having a field effect transistor, by diffusing impurities beneath 
a conductor layer, forming a drain region or a source region, depositing a gate elec- 
trode material on the entire surface of the side part of the conductor layer, performing 
anisotropic etching, and forming a gate electrode. 

CONSTITUTION: A conductor layer 4 is provided on the main surface of a first semicon- 
ductor region 1 of a first-conductivity type, which is electrically isolated from other 
regions. A second semiconductor region 5 of a second-conductivity type is provided 
on the main surface part beneath the conductor layer 4. A gate insulating film 6A 
is provided on the main surface of the first semiconductor region 1 at the side part 
of the conductor layer 4. A gate electrode material is deposited on the gate insulating 
film 6A and. the entire surface of the conductor layer 4. thereafter anisotropic etching 
is performed, and a gate electrode 7 is formed. A third semiconductor region 9 of 
a second-conductivity type is provided on the main surface of the first semiconductor 
region 1 at one side part of the gate electrode 7 at a position facing the second semi- 
conductor region 5. The region 9 is formed by introducing impurities with the gate 
electrode 7 as an inpurity introducing mask. Thus the field effect transistor is constitut- 
ed. 



to a. w t vvA AMy ys/. 




/OA. WL 



9.SL 



(54) NONVOLATILE SEMICONDUCTOR MEMORY DEVICE AND 

MANUFACTURE THEREOF 
(11) 63-25980 (A) (43) 3.2.1988 (19) JP 

(21) Appl. No. 61-169116 (22) 17.7.1986 
(71) NEC CORP (72) SUSUMU HASUNUMA 
(51) Int. CI*. H01L29/78 



PURPOSE: To implement a memory transistor, An which the capacitance between a 
drain and a floating gate is small, aigh-speec/ writing is possible and a writing part 
and a reading part form a unitary body, m arranging an impurity region, which 
is connected to the drain, in a self-aligningf manner together with a charge injecting 
region in a gate insulating film. 

CONSTITUTION: A second conductivity t£peV impurity region 4, which is connected 
to a drain (or source) 9b, is provided/on one main surface of a first conductivity 
type semiconductor substrate 1. A fio/ting gatkjSb is formed on the impurity region 
4 through a gate insulating film 3b t /which is provided with a charge injecting region 
5. Said impurity region 4 and theTcharge injecting^ region 5 are arranged in a self- 
aligning manner. For example, on/the surface of the^P type substrate 1, the following 
regions are provided: N + type oVain regions 9a and 9b\: the charge injecting N* type 
region 4, which is connected to the region 9b through\an N type impurity region 
2; and an N + type source region 9c. Selecting gates 6a atod 8a are laminated on the 
substrate 1 between the regions 9a and 9b through gate msulating films 3a and 7a. 
The floating gate 6b and a/control gate 8b are laminated though the insulating film 
3b. which becomes the thin tunnel insulating film 5 on the region 4, and another insulat- 
ing film 7b. 




